Epilepsy specialist nurses have the potential to improve the quality of care of community-based patients with epilepsy, although evidence of their effectiveness is limited by the lack of formal or long-term evaluation. Results of a controlled trial that assessed the effectiveness of a primary care based specialist nurse-led service suggested improvements in communication and satisfaction but not health status at one-year follow-up. A second follow-up was conducted to assess the effects after two years. Patients who reported having seen the nurse at least once in the two years ('users') were compared with those who had not ('non-users'). Comparisons between users and non-users were adjusted for baseline differences. Results were based on 40% of all 595 adult patients known to have epilepsy in 14 general practices and who answered questionnaires at baseline and two years later. The new epilepsy service was used more by those with greatest needs for care. Users of the new service were significantly more likely than non-users to have discussed 8 of 11 topics asked about epilepsy [odds ratios (ORs) ranging from 2.42 to 7.91] with their general practitioner (GP), and 2 of the 11 topics with the hospital doctor (ORs 5.59, 5.74). Service users were significantly less likely than non-users to feel their GP knew enough about epilepsy [OR 0.27, 95% confidence intervals (CI) 0.74-0.98], and significantly more likely to report epilepsy as having an adverse impact on 3 of 10 areas of everyday life (ORs ranging from 2.09 to 2.50). Users were more likely than non-users to have seen their GP for any reason in the previous year and to change their medication from use of more than one antiepileptic drug to monotherapy, although findings were not significant. Results suggest that the epilepsy specialist nurse service is not a cost-reducing substitute, particularly for general practitioner care, but it appears to improve communication and prescribing of monotherapy, and increases access for the most needy. The service may, however, have an adverse impact on patients' perceptions of the effects of epilepsy on aspects of everyday life.
INTRODUCTION
Reported problems with epilepsy care have led to proposals for changes in the organization and delivery of epilepsy services, with emphasis on the role of epilepsy specialist nurses [1] [2] [3] [4] [5] . Studies show that epilepsy specialist nurses have the potential to improve the quality of care of community-based patients with epilepsy by meeting their wider needs and bridging the gap between primary and secondary care 6, 7 , but evidence of their effectiveness is limited by the lack of rigorous or long-term evaluation. In 1995, funding was obtained from the district health authority for a community-based epilepsy specialist nurse to serve adults with epilepsy in one locality in Bristol, England.
Baseline data was collected prior to the new service 8 . The nurse worked with seven practices in the first year (intervention practices) and seven in the second year (control practices). Results of a one-year follow-up suggested improvements in communication and satisfaction but not health status 9 . That analysis was on an intention-to-treat basis, where patients from intervention practices (regardless of whether they had seen the nurse or not) were compared with patients from control practices.
After two years, the epilepsy nurse had provided the service in all 14 practices in the study locality. This paper compares patients who had seen the epilepsy nurse during the two years with those who had not, regardless of which practice they were in, and focuses on the effects of the service on patients' health status, perceived quality of life, health care use, attitudes to health care, and provision of information.
MATERIALS AND METHODS
A second follow-up postal questionnaire was mailed to study participants in 1997, two years after introduction of the new service. All patients who had replied to the baseline and/or follow-up questionnaire at one year, were still registered at one of the 14 study general practices and had not specifically requested to be excluded from the study were mailed. The questionnaire was identical to that used in the first follow-up 9 , although questions on personal demographic variables were omitted as details had been obtained previously. Questionnaires were accompanied by a covering letter from patients' general practitioners (GPs). Those who did not respond were mailed the questionnaire a second and a third time. For the third mailing, shortened versions of the questionnaire, as used in the final mailing of the follow-up at one year, were sent by recorded delivery.
A description of the service provided by the epilepsy nurse has been detailed elsewhere 9 . In the analysis, the main comparison was between patients who reported having seen the nurse at least once at the twoyear follow-up ('users'), and those who did not ('nonusers'). Changes among users and non-users over the two years were compared by logistic regression, with the two-year follow-up outcome variables as dependent variables, and using the same variables from the baseline questionnaires as covariates. Analysis was therefore restricted to patients who had replied to the baseline and two-year follow-up questionnaires. Baseline factors significantly associated with seeing a nurse were also added to logistic regression models to see whether estimates of the nurse's effectiveness were confounded. Having another long-term illness in addition to epilepsy and having had a seizure in the previous year were independently associated with having used or not having used the service, and were therefore controlled for in all models, unless otherwise stated.
RESULTS
Results are based on 240 patients (120 who saw the epilepsy nurse and 120 who did not) who answered both baseline and two-year follow-up questionnaires. This comprises 60.9% of 394 patients who answered the baseline questionnaire, and 40.3% of all 595 adult patients known to have epilepsy in the 14 general practices at baseline.
There were several differences in baseline characteristics between patients who subsequently saw the nurse at least once (users) at the two-year follow-up and those who did not (non-users). At baseline, users were significantly more likely than non-users to have had a seizure and seen their general practitioner for epilepsy in the previous year, to have reported feeling stigmatized because of epilepsy, and had significantly fewer years without a seizure (Table 1) . Users were marginally more likely to feel unhappy about life as a whole and were less likely to have another long-term illness, but these differences were not significant. Age, sex, employment and social class were similar.
Of those who had used the new service, the median number of consultations with the epilepsy nurse was 1 [inter-quartile range (IQR) 1-1, range [1] [2] [3] [4] [5] [6] . In a multiple logistic regression model, having had a seizure in the previous year and not having another long-term illness were predictors at baseline of subsequently using the epilepsy service [odds ratios (ORs) 2.42, 95% confidence intervals (CI) 1.37-4.26; 2.02, 1.16-3.54, respectively]. Tables 2, 3 and 4 show the estimated effects of having seen the epilepsy nurse at least once during the two years, controlling for baseline covariates. Users of the new service did not reduce their use of general practice and hospital services. There was a suggestion that users were more likely than non-users to have seen their GP for any reason in the previous year, although this finding was not significant (OR 1.97, 95% CI 0.97-4.00) ( Table 2) . Those who had used the service, compared with those who had not, were significantly less likely to feel their GP knew enough about epilepsy (OR 0.27, 95% CI 0.74-0.98) ( Table 2) .
Service users were significantly more likely to have discussed with their GP, or another member of general practice staff, 8 of 11 topics asked about epilepsy (ORs ranging from 2.42 to 7.91) ( Table 3 ). They were also more likely to have discussed with their hospital doctor 9 of 11 topics asked about epilepsy (ORs ranging from 1.18 to 13.4), but this was only statistically significant for 2 of the 11 topics. Odds ratios for having discussed most other topics with their respective doctor were greater than one, suggesting a trend for increased prevalence of discussion with doctors.
Patients who had used the service were more likely than those who had not to change their medication from use of more than one antiepileptic drug to monotherapy (OR 2.74, 95% CI 0.87-8.61), but this was not significant due to small numbers ( Table 4) . The service did not have an effect on frequency of seizures (OR 1.0). Patients' reported feelings of stigma and feelings about their life as a whole were unaffected, but the service did affect patients' perception of the impact of epilepsy on aspects of everyday life. Service users were significantly more likely than non-users to report that epilepsy affected their social 
DISCUSSION
This study suggests that the main effects of the epilepsy specialist nurse were to increase communication about epilepsy (particularly with general practice staff), and patients' perception of the impact of epilepsy on aspects of their lives. In addition, having seen the epilepsy nurse resulted in increased numbers of patients who saw their GP, queried the extent of their GP's knowledge of epilepsy and reported taking only one antiepileptic drug. There were no measured effects on the frequency of seizures. Given that most service users only saw the epilepsy nurse once, these observed effects are substantial. If the epilepsy specialist nurse service is not a costreducing substitute for GP or hospital care, and may lead to greater use of general practice services, the questions are whether it improves the quality of care, and increases access for the most needy. These results suggest that it does. Information and discussion about epilepsy is highly valued by patients 10 and was identified by patients at baseline as being one of their leading unmet needs 8 . Use of multiple antiepileptic drugs is a leading cause of side effects and thus the greater use of monopharmacy is encouraging. Improvements in the key processes of communication and prescribing could lead to improved health outcomes in the long term, if not within the study period. Finally, the nurse appears to have been used more by those with greatest needs, namely those still having seizures, thus increasing access to a priority group. It is of some concern that a consultation with the epilepsy nurse appears to have had an adverse impact on patients' perception of the effects of epilepsy on aspects of everyday life. A similar trend was observed in the analysis of intervention patients who saw the nurse compared with those who did not at the oneyear follow-up 9 , and in a further study that evaluated a nurse specialist/case manager intervention in the management of epilepsy 11 . It is possible that contact with an epilepsy specialist nurse may underline the label of epilepsy and heighten awareness of the restrict-ing effects. This may result from discussion with the nurse about managing risks of seizures, which could enhance patients' safety.
Findings after the follow-up questionnaire at twoyears were similar with those obtained at one year 9 . However, that study suggested, in patients in intervention practices compared with those in control practices, an increase in the proportion of patients regarding epilepsy care from their GP as excellent, and a decreased proportion reporting compliance with medication. These results were not sustained in the present analysis and may therefore have been chance or transient findings. Findings presented should be considered in light of the numerous statistical analyses performed. Significant results were obtained for 14 of the 57 (25%) statistical analyses, some of which may be due to chance. However, the direction of the effect was the same for all variables concerning discussion with the GP, and with impact of epilepsy on aspects of everyday life, indicating that these associations were unlikely to be chance findings resulting from multiple comparisons.
The main difference between the analyses conducted after the one-and two-year follow-up is that the analysis at one year was conducted on an intention-totreat basis (i.e. the comparison was between patients who were offered access to the nurse and those who were not, regardless of uptake), whereas the second primarily compared patients who had or had not seen the nurse. An intention-to-treat analysis has the advantage of avoiding selection bias but has the disadvantage of underestimating the effect of the intervention on those patients who actually received it (in each year only half of the patients offered the service made use of it). An intention-to-treat analysis at the two-year follow-up, covering both years of the service, was not appropriate because by that time all patients had been offered the service. The analysis at two years compared service users and non-users, who were systematically different, and is thus more likely to be confounded. However, having measured baseline values of all outcome variables we were able to compare longitudinal changes in these variables between users and non-users, at the same time as examining the effects of other potential confounders. This analysis does not allow generalizations about the effect of the epilepsy nurse had she also seen the current non-users, who may be more or less amenable to changes, but it does quantify the relative changes in outcome variables in users compared with non-users.
Results suggest that the epilepsy specialist nurse service is not a cost-reducing substitute, particularly for GP care, but it appears to improve communication and prescribing of monotherapy and increases access for the most needy. The service may, however, have an adverse impact on patients' perception of the effect of epilepsy on aspects of everyday life. Although questionnaires enable data to be collected from a relatively large number of people and statistically significant variations between groups to be explored, they are generally limited in their mode of enquiry. It is difficult to deduce meaning from answers or explore leads without further correspondence with the respondent. Qualitative interviews with a sub-sample of study patients are therefore currently underway to explore the meaning of some findings in greater depth.
Findings from this study lend support to the role and effectiveness of specialist nurses in the management of epilepsy. The main impact is in the provision of advice and information, areas in which GPs and hospital specialists have often been criticised 1 
